Abstract. For a long time, no hydrogen-deficient white dwarfs have been known that have effective temperature between 30 kK and < 45 kK, i. e. exceeding those of DB white dwarfs and having lower ones than DO white dwarfs. Therefore, this temperature range was long known as the DB-gap. Only recently, the SDSS provided spectra of several candidate DB-gap stars. First analyses based on model spectra calculated under the assumption of local thermodynamic equilibrium (LTE) confirmed that these stars had 30 kK < T eff < 45 kK (Eisenstein et al. 2006) . It has been shown for DO white dwarfs that the relaxation of LTE is necessary to account for non local effects in the atmosphere caused by the intense radiation field. Therefore, we calculated a non-LTE model grid and re-analysed the aforementioned set of SDSS spectra. Our results confirm the existence of DB-gap white dwarfs.
Introduction
The cooling sequence of hydrogen-deficient white dwarfs (WDs) is populated by different subtypes of this species. At T eff > 45 kK, stars are called DO WDs. These objects display mainly He ii at high and a combination of He ii and He i lines at lower temperatures. Stars with spectra showing only He i lines are called DB WDs. Prior to the data releases of the Sloan Digital Sky Survey (SDSS), the hottest DB white dwarf (WD) known was PG 0112+104 with ∼ 30 000 K. The coolest DO WD prior to the SDSS on the other hand was PG 1133+489 with 47 500 K (Wesemael et al. 1985) . These two stars constituted the cool and hot end of the socalled DB-gap (Liebert et al. 1986 ), a temperature region with a deficiency in helium-rich white dwarfs. The SDSS survey was rich in new white dwarfs and brought forth a large number of DB and DO white dwarfs. In the paper of Eisenstein et al. (2006) , the authors report a considerable number of H-deficient WDs with temperatures that put them in the DB-gap. To derive WD temperatures, they used model atmospheres assuming local thermodynamic equilibrium (LTE). Dreizler & Werner (1996) showed that even for stars with T eff = 50 kK non-local effects are still important. Therefore we re-analysed the sample of Eisenstein et al. (2006) with our non-LTE model spectra.
Models and fitting
For our non-LTE spectral analysis, we have calculated a grid of model atmospheres with the following parameters: Figure 1 . Comparison of LTE effective temperatures from the Eisenstein (left panel) and Koester (right panel) fits to our NLTE fits for all analysed WDs. The Eisenstein fits show systematically lower temperatures than the Koester fits. The latter ones agree better with our fitting results. The shaded area is the temperature range where we expect deviations from LTE, i. e. differences in fitted temperatures. The dotted lines are 15% deviations from equality (solid lines).
27 500 − 50 000 K steps of 2 500 K log g : Our fitting method applied is the same as described in Hügelmeyer et al. (2006) . It is similar to the one used by Koester in Eisenstein et al. (2006) . We first normalized the SDSS spectrum by determining the continuum points of the observations by the continuum of the normalized model spectrum and then fitted a third order polynomial to the double logarithmic data. We then applied a χ 2 -fit to the normalized models in certain wavelength regions, i. e. 3900Å -5100Å, 5800Å -6000Å, and 6500Å -6800Å.
Results & discussion
Our best fit models are shown in Figure 2 and the photospheric values are presented in Table 1 . The comparison of our NLTE model fits to the temperature values obtained with LTE Koester models is shown in Figure 1 . Our derived temperatures are in better agreement with the fitting method of Koester. This is not very surprising since the procedures are very similar. The Eisenstein autofit method fits photometric data additionally to the spectroscopy.
The left panel plot in Figure 1 shows that our fitting method, especially in the high temperature regime, produces higher T eff values than the Eisenstein method. However, all but two fits -one of which is for an object with a significant amount of hydrogen and therefore cannot be reliably fit with our He-rich models-are within the 15% deviation range. The Koester fits are in even better agreement with our model fitting. Direct comparison of our non-LTE to the LTE Koester models show some obvious deviations in the continuum flux which increase towards lower temperatures. Currently, we do not have an explanation for these discrepancies.
Overall, we can confirm the results of Eisenstein et al. (2006) . Especially the nice agreement of our fits to those of Koester at effective temperatures > 45 K suggests that LTE is a valid assumption for the analysis of DB-gap white dwarfs. Figure 2 . SDSS spectra (grey lines) and best-fit models (black lines). SDSS J153852.35-012133.8 clearly shows hydrogen Balmer lines and cannot be fit with our model grid. Instead the fitting method tries to compensate the missing hydrogen in the model by increasing effective temperature to fill Hα with HeII. For clarity the SDSS spectra are smooth for these plots.
